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Abstract of JP81 99369 

PURPOSE: To drastically improve the deposition rate of chemical copper plating. CONSTITUTION: In a chemical 
copper plating solution containing copper ion, a copper ion complexing agent, a reducing agent and a pH adjuster, 
tri- isopropanol amine or its salt is contained as the complexing agent and an accelerating agent in a quantity 
sufficient to substantially improve a copper deposition rate when compared with the case the content of the 
accelerating agent is enough to complex a copper ion lent is insufficient to exhibit function as an accelerating 
agent Copper plating is executed with the chemical copper solution. Generally tri-isopropanol amine or its salt is 
contained in the quantity >1 .2 times, particularly 1.5-3 times of copper ion by molar ratio. 
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H(6jitt«iI>ly«4>*ri«Wk:*S. chit ^ottS 

[0 046] F *)4v7urts-frT 5> (T I PA) 

fr->ft<DX\ b *)*2s-)lT 5><£9W>F£S£#A 

Si:5^^c 8 Htf CT I PA] / CCu 1 *) = ri 
Lt, r = 1 . 2«Tt«2 0 ^ m/Hr^SO]giStt^ 
r = l. 5«iS^«fel«a-C5 0Mm/Hr«>«fffl 

il*tf*J>U 2 0-10 ym/Hrr-Sift^o tfrffl 
fi»ttr^rmft<0*tRft«r*^fc. TEAiTIP 

$mtn?tZo *it. m^hbvrfrus-y^yy^ 
[0047] ibm<D&. m<omim^c^xmm<omm 

WtCffiffl$n^ 0 i^l/>^T? >QSS (EDTA) 

«jfi±C>2.4N. N. N' , N' -f (2-fc 
FP + ^xW) x^|/>^7S> (HE A) ■€* LT 4 30 
F y -/V^nAV-;bT> XD^TS 
N. N, N' , N' -rF7 + ^ + 
b\00 i^U>^7$> (HP A) flEeco^TW^fco 

[0 04 8 ]g3£0> F';r;^^^yT^i 

3-;Ht«^< ^;^*^S^o^ F y PHBi 40 
>ii^C^HEA, HPAr&*£<Kjt{b^*#£l><D 

tt. ^R«*gHt^o ^ir, ctitMHttB^bfcFyr 

h yr^*>-ii/*>r s>« ccu 2f ] cd^^ 
Jtbri. 2^«±3 0(S«T^M^ui^r*^> o net 

j£T£tmfc??£T£ b 'J7^^-W^T5>B, 50 
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[0 04 9] (5) F yx»y-;l/7$>jgC0pH-ag 
lib 

F y x* y-;U7 5 >ifffcot> 

pHl*-?'<X2 b'CXfflfcbtc. r=3, r = 8CCO(,^r 
H-</c 0 ^-rtK^iS^tcfc, P H12. 6-12, 9tt£ 

ejrOpHW, i&<Dm3kmzfm?z>&, 12. o«_l, 

[005 0] ( 6 ) iMI^MiCu^MzM 

^ib 

CTEA]/CCu af )= r^3Rt>'5 i-SKUt, 

t ufc»^wm«ftcDSE<t*ia 7 «: 

^cffit>n^Cu Jt jgffi|5H^0. 04M-0. 0 7M 

r#>£#> -*<Oi»i/i or*so. 0 0 SMCctei^r 

fe7. 2 ^ra/Hrit^^^0iSa^^?nt 
l>£ 0 CCri 0Mm/HrMiS*ltta{fcO*l|iir4i 
Cu 2 *«0. 0 0 5M«±£^^ ^(D^CDTEA 
*&*t*<fcLrtt0. 0 05 X 1. 2 = 0. 0 0 6MW1 

£*r*S<bi^G<fccctt4. frte. 1. 2te^n<:*s 

CTE A) / CCu 2 *] <D*)lbb&7jkL* 
fcW4TE®*JW:br**. l^K«Cu !f ^o, 0 
lMJ£Lb-CA0, fdi^TEA-0. 0U1. 2 = 
0. 0 12MWMm^ o ±Ktt«»tt<fciB©3:5£ 
tt*#ail/r««)5AS, (Cu lt ) =0. 0 7MJtli 
^<^T*0, 0. 0 8MT^*pH5Cj:oT^-^-JS 
fcffiajT&Cife&o/c, f<Dit(DTEA<Di|6*tli; 
Or»*»58«C*5W5 CTE A] / CCu 2+ D ©*r;Wt 
©±PR#>e>*rhtf. 0. 08X30 = 2. 
[0 05 1 ] (7) TEAfctcfefrS»;bvy>«g- 

sstgIri ©«£3Mb3ttfc*©*faa* 

[0 0 5 2 ] jfTcffJ^^VAT^^b F4*©iMW*, 

JVXm^X l^Wl 4rBf3W»{bStl*^**Jl/ATil' 
7 s t F ^coigJS«H8 
0. 0 5Mfct±i#g-C**). 0. 0 6MJ!a±*sa*L/ 



(9) 
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WttfO. 3M*"T(D|6Hrtr*So 0. 0 5M- 
0. 3M(D^A7;l/ft K4 3 7°/o^;l/vy>;)cgi 

teiwrr a <t uibs*t&k:*51>t 4 mi/ 1 - 2 5 mi/ 1 
[0053] (8) {tiomTmtomm 

fflSnTfcffittaWiLTr*^^ (#S3&S5 5- 7 6 0 

[0054] *»w<DfS«:*5i*rw, ^cffiu >m-r h >; 

#JB. TI2T E AjSStf E DT AfSCCfcC»-C*^v y > 
fc. 

TE AjS : 

Cu C 1 , 0. 0 6M 

TEA 0. 3M(r=5) 

y*.UZsT>it*JV VJ» 2 0mq/l 

2. 2' -fcffc* 1 0mq/l 

pH (2 5°C) 12.8 30 

*8S 6 0 °C 

EDTAS : 

CuC 1 2 0. 0 6M 

EDTA 0. 0 9M 

pH (2 5 tt C) 12.6 

5 0 °C 

F U ^/^©??*Ett«iA,i*iteCC^FUC**i, TEAfS 
HM85 5 -7 6 05 4^£$Rfc:«&&*n<* tfJl/AT^T* 40 

[005 5 ]^^ H9 0lfeA»6^M>;>Bt^h "J 

< i & agSrWat & « <h 1 > £ £ . 
(9) Q 2 tfiB-jgg^Jb 

>3&s^Sfi"C*S. HI lttO, 2 
teWCDWlMWaWft*^- 0. 3ppm<DO, iggtt 50 
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16 

5 0 OccXD&fc: 1 5#N 3 '<^*L/fcB*r**K 2. 
3ppmCT)0 2 aattHttJCLTXT-^^SOlftet 
#>&o HlEIJ:tK TEAfSO^rffiiigCCO, iftKtf*;* 

[0 0 5 6 ] O, MfiWO. 3ppm «fcO<£<fc4<E:, fS 
!SCD«H«#£*«c6t»(S0. 5ppmi#g"C&^± 

hb«o 2 oiasiisfcnr^ss. 4ppm s-cbwh* 
[0057] do) itoDfflitn&m^ttm&D hj* 

D T A ^ffl l^T -eCD*(C TEA Sr^fltJ OfcBSODtttHilffi 
O^fbfclB^T^/c., ^S4il2iC^t 0 TEA*m 
JDL&liJ»^«S^&EDTAj§r*0 1-2/xm/Hr 
4^5#fWiSttL3W*fca^. TE-AJR&EBO. 01- 
0. 2 mol/ 1 (D«SHirtt. TEA-Cu 1 ^^ 

?Sfll{fc«»Joa«HTiHmLfc h 'J r;V*;VT a XDSil 
ftilSJDi^^n^o ^^TEA^JDi^o. 15M 
«±K:& £ <h , 10m m/Hr«±(0iBl*«ffflaK4»O 
cn«, EDTA-Cu 2 * = TEA-Cu^CDJKj£ 
fcj;*). TEA-Cu i + ti^^>^o^3nft:/c8?) 

[0 0 5 8 ] «±©C<fcJ:»K LTOh 
y 7 W^7 5 XDJl^itt^ < i-^/tiSHt^, h 

t ur«MB-r* FV7;^/-;^^7^ 

^y-My7r^ffli^c<!:{cj:-9-c, £j&3nfc 

[0 0 5 9 ] (11) tBttg>a«<CJ:&IB» 
tt±CD^r«t--<T^^*rc^tm2^Cu C l , 

cuso 4 , mmmcu (no 3 ) , -ene^c 
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m#®-emi&0. 06 M. TEA 0. 18M(r = 
— 5c b n > -5 C <t h in Z> . 

[0060] (12) ^m.t,cj:^mmm<Dtm 

f^WHSjifSOTEAfS (r = 3. pHl 2. 8)ttol> 

fcfeS4il 4(C7B-rSl 3{C<£££i«jl#>-3£©;&(C 
«6 0'C*iSfeWfJi#^6.tl-5.3&s. fc£iU;E3 O'CK 

is^-a>umm mcmm»am^tcm^ 1 nm/Hr^ 

msb-tZhmB-CibZ. tctcL. m&Mte, 8 0°C£rj& 
[0 06 1 ] S£oT. JMttaiKWflttHl 4i0^ia 

w±8o-cfeiTt?*.5£i^s. cc-c^jata^tfatc 

0'C~3 0'C<DlBH£l>5. MCCM£ L- < (J^ffl- 7 0 
•C©fEBl*J-C&-5 0 itfcL, t85©SB:fci:tf>o*©ffl&tt*20 

a 4 wdjffi»©«5tt 
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[006 2] (13) »?ffig^jg>^tt 

2, 2' -tftrys?*. a«-«WK«ffl3ti4#yi 

?U>y;3-)M tfttWSSttffl. #^fi 2 7JRtf 2 
. RO ! T- + >^Wffi?Stt^J*«^- TEA 0. 
3M ( r = 5 ) , pHl 2. 70Dg2f3&r, 10anX5cm 
ZT>\sXffi±lC3 0 MmigOiSISMl, 1cm 
l|JK«WfL/-C3IBl0K»*tfofc. &|g«fe©RK<!: L 
T{*tf^£^L;teB^4©£fe9r*-3fc. fttfc. l> 

-rn©t§^*>. jsogatitTb-Tv 1 o i ©&-?#■««: 

3 0#~4 0#fI«-«L-t&Jli£«JfiXbfc. *fttl3i«3 
0~5 0am/Hr. 1 . 5 -8 %#{C 5 ~ 8 %<i 

[0063] 
[*41 



& m m 
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y * n S/r >ffc* U * A 

3 0«*/ 1 


o 
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O 


O 






2. 2' -t'fij VA> 

2 0«gr/ 1 


o 


O 


o 


o 






(4M^*2 0 0 0 ) 2 g/l 


o 












<#**2 0 0 0 0) 2 g/l 




O 










F c — 9 5 

0. 2g/l 






o 




O 




F c - S 8 

0. 2g/l 








o 




O 




50 


45 


30 


35 


40 


45 


# ^ (X) 


1.5 


2. 1 


6.5 


7.8 


5.2 


4.0 



F c - 9 c - 9 8 li 3 M tt© 7 - * >Jlfflgtt*l (7*** 



[0064] ##<Dfc«)CC. S 1 5 {CUSfWfc h 'J 7^ 

5££^-f . «±. -«©w3£«c J:*), h 7 s - *> 

Ol. 2fg*Jl/J-XblC-r*t:«i:{Cj;f), flOatfWi l/t*> 



[006 5] *«tC*6A^&fflBaftt&#«|&iEft 
SCit. ^40fg. h'Jl*y-A7 3V*ffll)4C 

[0066] 
[*5] 



19 



(H) 

m 5 



8-199369 



20 





m <t m 


& J$ 




#1 




0. 1 8M 


1 1 0 ^m/Hr 




0. 0 9M 


5 0 # m/Hr 


it 
« 


EDTA 


0. 0 8M 


i . 2 jzm/Hr 



fiig. CuCl, : 0. 0 6M 
Htc*] 'J > : 1 8nl/ 1 

pH (2 5 *C) 12.8 

K£ 6 o*c 

fiifln*! : 7 x n «>7 Wt* »J ^ 
2 . 2 ' — t? t" 'J 



[0 06 7 ] 

^*>^e;Mft*Dl. 2ffi«±«I«lplJCCfflC»SC<!:«: 20 

L, «a5©lfc1ft«»-3*rtt^iShftl» 1 0 0 urn/ 
HrJy_h, ftflHRttBM«SllD Or fc 3 0 - 1 2 0 jl* m/Hr 

cDS26r**oWa»a&Wjat«Sti. {bWBab^*©* 
[Hn©fl#ttlRB!] 

[OB 2] hy-fV^P^ywVTaxzWJDMifrHia 30 
[El 3] b «;TiU*>-il/*yT5>««-©affc»U©aS 

[84] hyx*/— jut 'Hv^'p^v 
-jut ^ >^itt»^ccj:*«uaa©»d>*^-r 
0~c£>* o 

[05] hyxjry— jurs^tsacKhy-Yy^ia^y 

[06] hyxir>-iUT5>»©pHi«fmaDK©HI« 40 



2 Oils/ 1 
1 On*/ 1 



[07] h yxiry-AT 5 >*S<bCu J *?Sg<htFfffljI 
[08] h ijx^y-;I/7 5 >«©*^ , 7 >J8Ri«r 

mmmvm&zm? sir & 
[09] b yx*-/— ji/t 5>?S<bx^u>*xr 5>H 

*4S6«c»aiy>Bi^h yA*»*nofe»^o#ffflil 

[010] h y y -^;V7 5 >fSi u >^7 5 > 

[011] hyxJy^7 5>jSOO, »ffit#fajl 
[012] x^U>^T5 >E3»»iSCc h 'Jx£/~;U 

[013] h y x£/-;UT^ >${£l>«(r>6ttfitt& 
[014] hyx5r/wl,r5>j»<D«tt44FTaa«<0 

[015] hyr^* /-;i/* /r 5 xDflKSSr* 
[0i6] iWfc»offc9«*a%-r^7B"c**. 
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ik o a <t m © m Ja b m m m m. 
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5 
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O-F'iP 3ttg* (NTA) 
AJfuv^7 * > 4 Bfegfc (EDTA) 

x.?-*. ) i^U'^^T $ x (HEA) 
fx* \*/is)^f\s^i?-r$^ (HPA) 
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[04] 

n&tnttKD&liaKi *« m as it « 4- (tbaiS) 



[05] 
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[09] 



1 0] 



100 

m 

as 

50 




/ Cuc£ 2 :0.06M 
TEA : 0.3M . 

(r= 5 J 

v^tK 20mg/j? 
2,2'- 

PH 12.8| 
0.1 {jto4/£| 



0.1 CL2 



C u c£ 2 :0.06M 
EDTA:0.09M 

50'C 

PH 12.6 

A: tfc jJH V Na 
O/ianoj/0 



"ST 



0.2 



100 

m 

50 

QJ^/Hr) 



m ioo 
ill 

fit 



[Ell 1 ] 



[012] 

EDTA-C? * ^f&tO TEA SSjOgJft* 



60 C 

PH12.&(2b'C) 
s TEA{r=3) 



(EQTA ) 



0 05 1 15 2 3 A 

0 2 « & CRRM} 



[013] 



X 




° a 



«5 



Co«i CuSO t 



Cg(N0 3 ), 



(15) 



9 9 36 9 



[014] [015] 

N-rfOH **WHh 




30 40 BO €0 70 60 

m n Co 



[016] 
<& 16 it m o m & a: 

C HjMCHjCOOH), *pONa 
| HC-OH 
C HjN^CH a C0OH) a H l QH 

( E D T A ) o s, 



C HjN — {C 3 H$ OH) 2 
CHjM -fC 3 H 6 0H) 2 



N -<CH 2 C00H ) 3 
= MJp 3Sfctt (NTA) 

C H,N HC 2 H 4 OH ), 
C H 2 N -tC 2 Hi OH ) z 
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[»iE*tJWHBS3 0 0 0 8 
[0 008] 

imm.**Mm-r2>&ic, mm. «-f*>«ME». mjt 
> (h^v7 , p^v-ji-75» im*. » & < isms* -> 
«£&cgrrsfeg>-c$>5a*, i^TojftBjrta:, ga±, 

r«, EDTA (x^u>iJ7 5>Hiti) . P 
jUgtffctf f>n»%*tf<!:0T. N. N, N' . N' - 
7^7** (2 -t Fci+^^ta fcf;l<) ifl/>i/7J 

(mm.. stcm. p^usi 

-C4>-tili-tri>l 0 Mm/Hr^S-C*S„ *ifi©fg£-c. 
StjSC^o#?K«li^fcm<bL-CN, N. N' , N' - 
fl-^ (2 -t Fci+->^0 t;U) x?i/>^7i 
^fflt,*. rSWJ*fflU/cfe^.*M(c±«3 7 2 m 

m/Hr*i$g^3nrC^ ($#68835 9-25 96 5*f£: 
$R) . C©too*}&iCO(,>-C&&jre# 

HS6 0 - 1 5 9 1 7 3^&ffi) . 

mm&mm%] 0010 

[ooio] h 'JTfrJjy-fr^sTiyz&itmtL 

soiorfflt^pHi 3. o ti^i^pHtctewewmjia^ 
m&*v*tt;mmm (2) #m) . #gang4 9-5 

9 0 4 2 -^<&fg-Ctf V V x»-;l^T 5 >£ffllvC 5 - 1 



a, pk o, Me t c) ifim-?mc%s,knz.?>tiz>. 

[*tS»E3] 
[ffiuEtt&Sftg] WfflS 
[»ijE*t*«B*] 002 5 
[ffliE^ft] 
[tiiEl*^] 

[0 02 5 ] h VTJliJS-^ST Z>kttT%tt-e 

[^ffiuE4] 
[»iE>Pt*«B€] 93$B» 
[fiiE*t^@«] 0 028 
[ffliE^ffi] 

[trtuErtg] 

[0 02 8] h "jrASy-At^T $>©&£ 

hki«c -y * ><omm t l xm^ nx i »& 0*5 , 

ffl-a-Lift/tlg^itb^'C, 10<g«±, $6tc«5 0fS 
«±©*TffijIg*ipJ^-CS,^„ C©<fc5ft$fTaiiIJ£©[6J 

*y^A-^2, 2' -trt-'jy;l<©£5&iS^rfl©?3SJlI] 
©#&K*>*:>*>i3&< j*j£;?fa£,, CHT, ±i3©J: 
5&^tt#J£$£&US#®-C*> 1 0 0 /im/Hr^ 
ifftCl 6 0 Mm/Hr«±©«rmji^. aamjw*st»is-e 
i30 Mm/HriW±, #icl20 Mm/Hr«±©tfTffijS 

3£<D$m#)rj;mmit>-j%®X$>Z>N, n. n- . n- - 
fl-?*^ (2-tKP + i'7'Ph - ;l/) x^U>i>7 5 
>fS©ti^ (1 Oym/Hr) itb-<r i> 3 f&«±. 3^ 
(C«l 2{gfcU:©#rffiiIg-C** 0 

[#.^iE5] 

[ffliE*fa«B«] ^$B» 

[ftliE«m«a«] 003 1 

[003 1] 

©sa©^m^tii5L-ci>.g,^. -e©%)m^^w©^ 

•5 h 'j^yya/V-^7 5>©^Ccfef§jS©^J:^ 
( 1 ) h l)X»>-;P7 5>©ttg 

*m i tc^-r 0 



(17) 
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iffijE*iM>.mm£] 0067 

[0067] 



U t^^t^li&o#r«?i®3nfrl> 5 Oum/Hr 
fcLL. SS^ttlffl^ftlLrfe 10-5 Omn/Hrt Di 



(72)18^ H (72)^^ 5ffl MiE 

(72)^# 5JM tt% 

g^rnxusmnafaBr i ts i #*& b#h 



